Numerical simulations of the current and field distribution in thin superconducting films are carried out for a given material law J c (B) and as a function of the applied field H, taking the sample's self-field into account. The dependence of the critical current density on the applied field J c (H) is computed for comparison with experiment, considering the geometry of transport measurements.
I. INTRODUCTION
When measuring the critical current density J c in YBCO thin films as a function of the applied field H two distinct regimes are usually observed: starting from zero applied field, J c (H) first remains approximately constant and then crosses over to a power law J c (H) ∝ H −α dependence. This observation is frequently discussed in terms of a transition from one pinning regime to another.
However, in order to extract information on pinning from, e.g., a transport measurement of J c , it is essential to determine the critical current density as a function of the magnetic induction J c (B). Consequently, also the contribution of the self-field B sf , which stems from the supercurrents in the sample, to B = µ 0 H + B sf has to be taken into account. This is particularly important at low applied fields, i.e., when µ 0 H is comparable to or even smaller than B sf , and it is a priori not clear if a measurement of J c (H) reveals the intrinsic J c (B) of the material.
II. CALCULATION
Numerical calculations similar to 1 allow establishing a relation between an arbitrary material law J c (B), which controls the current density distribution inside the sample, and the measured quantity J c (H), i.e., the average current density at a certain applied field.
Here, the tape cross-section is divided into discrete elements and initally a current density 2 This is a consequence of the self-field: the transport current always maintains a certain magnetic induction inside the sample. As long as µ 0 H is negligible compared to B sf , the effect on the mean transport current density is insignificant and J c (H) is approximately equal to J c (H = 0). The behaviour changes when µ 0 H becomes comparable to B sf .
If the applied field is further increased it gradually takes over until it governs the current distribution at high fields and, as a consequence, J c (H) coincides with J c (B).
The field, where the transition from self-field to external field controlled current trans- port occurs, can be quantified using the magnetic field scale introduced in 3 to describe magnetisation and transport currents in thin films
Inserting the thickness c = 1 µm and the critical current density at zero applied field J c (H = 0) into (1) results in B sf ≈ 4 mT, which falls well in between the constant J c (H) at low fields and the high field power law dependence (see figure 1) .
It is clear from the above equation that the transition between the two J c (H) regimes is shifted to higher fields, when the sample supports higher current densities, an effect frequently observed in temperature dependent J c (H) measurements. Such an experiment is simulated in figure 2 , which shows a set of J c (H) curves computed using increasingly larger values of J 1 to simulate the effect of lower temperatures. The transition into the self-field regime, where J c (H) becomes constant and differs from J c (B), is successfully described by
(1). The fact that the sample thickness is the only free parameter in this equation provides an easy way to exclude self-field effects before discussing pinning.
